The pleckstrin homology domain of the Arf6-specific exchange factor EFA6 localizes to the plasma membrane by interacting with phosphatidylinositol 4,5-bisphosphate and F-actin.
The Arf6-specific exchange factor EFA6 coordinates membrane trafficking with actin cytoskeleton remodeling. It localizes to the plasma membrane where it catalyzes Arf6 activation and induces the formation of actin-based membrane ruffles. We have shown previously that the pleckstrin homology (PH) domain of EFA6 was responsible for its membrane localization. In this study we looked for the partners of the PH domain at the plasma membrane. Mutations of the conserved basic residues suspected to be involved in the binding to phosphoinositides redistribute EFA6-PH to the cytosol. In addition, phosphatidylinositol 4,5-bisphosphate (PI(4,5)P2) breakdown also leads to the solubilization of EFA6-PH. Direct binding measured by surface plasmon resonance gives an apparent affinity of approximately 0.5 microm EFA6-PH for PI(4,5)P2. Moreover, we observed in vitro that the catalytic activity of EFA6 is strongly increased by PI(4,5)P2. These results indicate that the plasma membrane localization of EFA6-PH is based on its interaction with PI(4,5)P2, and this interaction is necessary for an optimal catalytic activity of EFA6. Furthermore, we demonstrated by fluorescence recovery after photobleaching and Triton X-100 detergent solubility experiments that in addition to the phophoinositides, EFA6-PH is linked to the actin cytoskeleton. We observed both in vivo and in vitro that EFA6-PH interacts directly with F-actin. Finally, we demonstrated that EFA6 could bind simultaneously filamentous actin and phospholipids vesicles. Our results explain how the exchange factor EFA6 via its PH domain could coordinate at the plasma membrane actin cytoskeleton organization with membrane trafficking.